Molecular cloning and characterization of a senescence-induced tau-class Glutathione S-transferase from barley leaves.
Glutathione S-transferases (GSTs) (EC 2.5.1.18) are multifunctional proteins involved in such diverse intracellular events as primary and secondary metabolism, signaling and stress metabolism. In this study, we found a senescence-induced tau-class GST (SIGST) in senescent leaves of barley (Hordeum vulgare L.). The SIGST was purified 19-fold to homogeneity from initial crude extracts by three steps of chromatography with a yield of 5%. The purified SIGST had a GSH-conjugating activity and peroxidase (POD) activity at the same level of 1.7 micromol min(-1) mg protein(-1), although restricted substrate selectivity could be seen in POD activity. Barley SIGST is a slightly acidic protein with a molecular weight of 49 k and is composed of two subunits. The enzyme exhibited a single pH optimum at pH 8.3. The K(m) values were 0.285 mM for GSH and 0.293 mM for 1-chloro-2,4-dinitrobenzene. In most respects, the barley enzyme resembles those that have been reported from other higher plants. The SIGST gene was cloned from cDNA of senescent barley leaves. DNA sequence analysis shows that the cloned SIGST had only one base different from the barley embryo GST, ECGST. The obtained sequence indicates that SIGST is classified into the plant-specific tau class. mRNA expression analysis showed that in addition to senescence, SIGST was strongly induced by treatment with a herbicide and low temperature. The responses to these stresses suggest that SIGST may be involved at least partly in the secondary metabolism as an antioxidant and enhancement of enzymatic activity during senescence.